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1
FLUID PRESSURE REVERSING VALVE

CROSS REFERENCE TO PRIOR APPLICATIONS

This application is a U.S. National Phase application under
35 US.C. §371 of International Application No. PCT/
EP2011/058714 , filed on May 27, 2011 and which claims
benefit to German Patent Application No. 10 2010 025 171.2,
filed on Jun. 25, 2010 . The International Application was
published in German on Dec. 29, 2011 as WO 2011/160917
Al under PCT Article 21(2).

FIELD

The present invention relates to a fluid pressure reversing
valve (pressure-control valve) comprising a housing accom-
modating a coil wound upon a coil carrier, an armature axially
displaceable in a bearing, a core and a flux guiding means,
which comprises a first connection bore and a connection
sleeve in communication with the fluid to be controlled, the
connection sleeve comprising a second connection bore and
at least one valve seat for a valve element of the armature.

BACKGROUND

Fluid pressure reversing valves are in particular used in
hydraulic actuators, in controls for automatic transmissions
of motor vehicles, or in combination with a pressure or flow-
rate controlled motor oil pump. These may be so-called
on/off-valves or so-called modulator valves that are adapted
for an infinitely variable control of a flow rate. An on/oft-
control described in DE 197 16 185 Al is provided as an
example in this context. Here, an electromagnetically-driven
armature cooperates with a valve seat to establish fluid com-
munication between a connection sleeve and a connection
bore. The armature may cooperate with compression springs
and the electromagnetic drive to provide a sealed closure in
the off position. High demands must therefore be made to the
solenoid drive and the manufacturing accuracy of the fluid
pressure reversing valve, which naturally results in high
manufacturing and assembling effort. Such a fluid pressure
reversing valve additionally allows only one fluid flow direc-
tion, with the effect that, for applications that require a fluid
flow in two directions, additional measures must be taken to
realize this possibility.

SUMMARY

An aspect of the present invention is to provide a fluid
pressure reversing valve for which functionality is provided
while keeping manufacturing and assembling effort as low as
possible, and to also provide a fluid flow in different direc-
tions.

In an embodiment, the present invention provides a fluid
pressure reversing valve includes a housing, a coil carrier, a
coil wound on the coil carrier, a bearing, an armature axially
displaceable in the bearing, a core, a flux guiding device, a
first connection bore, a control chamber, a first valve seat. A
connection sleeve comprises a second connection bore, a first
valve seat for a valve element of the armature, and a second
valve seat for the valve element of the armature. The connec-
tion sleeve is configured to communicate with a fluid to be
controlled. A third connection bore is connected with the
control chamber. A valve element is configured to abut
against the first valve seat in a first position so as to form a
connection between the first connection bore and the third
connection bore, and to abut against the second valve seat in
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a second position so as to form a connection between the third
connection bore and the second connection bore. It thereby
becomes possible to control a hydraulic actuator element
such as an adjusting device of an oil pump in a simple manner.
Other additional elements are no longer required.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is described in greater detail below
on the basis of embodiments and of the drawing in which:

FIG. 1 shows a sectional view of an embodiment of a fluid
pressure reversing valve, with the integration into an oil cir-
cuit being shown schematically for clarification of operation.

DETAILED DESCRIPTION

In an embodiment of the present invention, the housing can
be built from a lower part and an upper part, where the lower
part comprises the connection sleeve and the connection bore
and is arranged in the upper part of the housing either posi-
tively or non-positively, where the bearing bush for the arma-
ture is provided in the part of the connection sleeve facing the
core, and the valve seats for the valve element are arranged in
the opposite part of the connection sleeve. The valve seats
may be configured as bush elements having chamfered abut-
ment faces oriented towards the valve element to provide a
linear and thus sealed contact between the valve seat and the
valve element.

In an embodiment of the present invention, the armature
can, for example, be formed as a hollow member connected
with the valve element through a tube element, such that a
valve interior holds a pressure prevailing at the second con-
nection bore. To further simplify the assembly of the fluid
pressure reversing valve, it is feasible for the armature, the
tube element and the valve element to be configured as mul-
tiple parts, with the tube element being pressed into the arma-
ture. It is thereby further possible to adjust the so-called
residual air gap (distance between the armature and the core
in the energized state) during assembly,

In an embodiment of the present invention, an effective
surface of the valve element can, for example, be smaller or
larger than the effective surface of the armature. In the present
embodiment, in which the motor oil pressure p, prevails at the
second connection bore, the opening function can be assisted
if the effective surface of the valve element is larger than the
effective surface of the armature. If it is desired to assist the
closing function, the effective surface of the valve element
can be smaller than the effective surface of the armature. In
order to provide an unimpeded flow through the third con-
nection bore, at least one of the two bush elements can be
offset backward with respect to the third connection bore.

The following is a detailed description of an embodiment
of the present invention with reference to the accompanying
drawing.

The fluid pressure reversing valve 1 of the present inven-
tion comprises a housing 2 which is built substantially from
anupper part 3 and a lower part 4. The upper part 3 comprises
an electromagnetic drive unit 5 acting upon an armature 7
arranged for axial displacement in a bearing bush 6. The
electromagnetic drive unit 5 substantially comprises a coil 8,
a core 9 and a flux guiding means 10 that is formed by a
backiron 11 and a yoke 12. The housing 2, which is made of
aplastic material, further comprises a plug 13 for connection
with a control module known per se and not illustrated herein.
The electromagnetic drive unit 5 acts on the armature 7 which
has a valve element 14 at its end averted from the core 9. In the
present instance, the valve element 14 is connected by means
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of'a connection element 15 which in the present instance is in
the form of a tube element 15. The tube element 15 is a drawn
tube of calibrated outer diameter. The inner diameter can be
neglected, since it merely serves pressure equalization pur-
poses in the context of the armature 7. In the present case, the
armature 7, the valve element 14 and the tube element 15 are
designed as multiple parts. A spring 17 biases the armature 7
in the closing direction with respect to the core 9. The spring
17 is guided in the core 9. The tube element 15 is pressed into
the armature 7, which armature is hollow. The valve element
is pressed onto the end of the tube element 15 averted from the
armature 7. The operations for pressing elements in or on
occur during the final assembly of the fluid pressure reversing
valve 1. The press connection between the armature 7 and the
tube element 15 allows for the adjustment of the so-called
“residual air gap” between the armature 7 and the core 9 in the
energized state. The valve stroke, which is also important for
the functioning of the pressure-control valve 1, can be influ-
enced by the distance over which the valve element 14 is
pressed onto the tube element 15.

The bearing bush 6 for the armature 7 is arranged in the
lower part 4, the lower part 4 further comprising a first con-
nection bore 18, a second connection bore 19, and a third
connection bore 20. The term connection bore may also mean
a series of bores in the lower part 4.

The first connection bore 18 leads to a tank (not illustrated
in detail) in which atmospheric pressure p, prevails. The
second connection bore 19, provided in the part of the lower
part 4 configured as the connection sleeve 16, is connected via
a line 21 with the outlet 22 of a consumer 23 to be controlled,
which in the present embodiment is an oil pump configured as
a variable vane cell pump. Accordingly, a motor oil pressure
p, prevails at the second connection bore. A line 24 connects
the third connection bore 20 with a first control chamber 25 of
the variable vane cell pump 23. Here, the control pressure p,
prevails. A first bush element 26 and a second bush element 27
are provided in the connection sleeve 16, which have cham-
fered abutment surfaces 28, 29 forming a first and a second
valve seat 28, 29. In combination with the valve element 14,
a linear and thereby tight contact between the valve element
14 and the respective valve seat is thus provided. Of course, it
is also possible to provide the valve element 14 with corre-
spondingly chamfered surfaces. In the non-energized state,
the valve element 14 contacts the first valve seat 28 so that the
first connection bore 18 is in fluid communication with the
third connection bore 20. In the energized state, the valve
element 14 abuts against the second valve seat 29 so that the
third connection bore 20 is in fluid communication with the
second connection bore 19. In the present embodiment, the
first bush element 26 is offset backward with respect to the
third connection bore 20 so that an unimpeded flow is pro-
vided.

Since the armature 7 and the tube element 15 are hollow in
the present embodiment, a connection of an interior 30 to
atmospheric pressure p, is provided via the second connec-
tion bore 19. The electromagnetic drive unit 5 is thereby not
subjected to different pressures, whereby an exact control of
the armature 7 is provided.

In the present embodiment, the effective surface 31 of the
valve element 14 is slightly larger than the effective surface
32 with the consequence that the resultant forces in the non-
energized state, which result from the presence of the pres-
sure p,, assist the opening force and, and cause a “self-open-
ing” of the pressure-control valve 1 when the motor oil
pressure p; is too high.

The pressure-control valve 1 of the present invention func-
tions as follows. In the present case, a motor oil pump 23,
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known per se, is to be controlled, which pump is designed as
a variable vane cell pump. The variable vane cell pump 23
conveys the motor oil to the motor 33, the excess oil being
returned to the tank at atmospheric pressure p,. The motor oil
conveyed is at a pressure p,. A maximum delivery volume is
achieved at maximum eccentricity of the rotary axis of the
variable vane cell pump 23, the eccentricity being obtained by
displacement of a slide 34 in the variable vane cell pump 23.
A minimum delivery volume is achieved when the rotary axis
is centric. The slide 34 cooperates with the first control cham-
ber 25 and a second control chamber 35, with the pressure p,
prevailing in the second control chamber 35 and the pressure
p» prevailing in the first control chamber 25. However, the
abutment surface of the slide 34 is larger in the first control
chamber 25 so that, when the fluid pressure reversing valve 1
is energized, the slide 34 causes minimum eccentricity and
thus the smallest delivery volume. If an increase in eccentric-
ity and thus an increase in delivery volume of the variable
vane cell pump 23 are desired, the fluid pressure reversing
valve 1 is de-energized and the pressure in the first control
chamber 25 is reduced by the fact that oil can flow from the
control chamber 25 to the tank via the line 24 and the first
connection bore 18. This also provides a fail-safe function
which guarantees a large delivery volume even if the fluid
pressure reversing valve 1 is defective.

When a reduction in delivery volume is desired, oil flows
through the fluid pressure reversing valve 1 and the second
connection bore 19 can be communicated with the third con-
nection bore 20 such that the first control chamber 25 is
subjected to the motor oil pressure p; which, in combination
with the different surface ratio of the abutment surfaces of the
slide 34, provides that a fast displacement of the rotary axis of
the variable vane cell pump 23 to the centric position occurs.
The pressure-control valve 1 is further used to discharge the
leakage oil present due to leaks and movement gaps, in par-
ticular at low pressure levels (little eccentricity, low delivery
volume).

It should be clear that the present invention is not limited to
the number of connections mentioned in the embodiment. It is
also conceivable to connect the first connection bore 18 with
the motor oil line and to connect the second connection bore
19 with the tank.

The present invention is not limited to embodiments
described herein; reference should be had to the appended
claims.

What is claimed is:

1. A fluid pressure reversing valve for a consumer compris-
ing a fluid to be controlled, a first consumer control chamber,
a second consumer control chamber, and a consumer outlet,
the fluid pressure valve comprising:

a coil carrier;

a coil wound on the coil carrier;

a bearing;

an armature comprising a valve element, the armature

being configured to be axially displaceable in the bear-
ing;

a core;

a flux guiding device;

a first connection bore;

a connection sleeve comprising a second connection bore,

a first valve seat for the valve element of the armature,
and a second valve seat for the valve element of the
armature, the second connection bore being connected
with the consumer outlet and with the second consumer
control chamber and being configured to communicate
with the fluid to be controlled;
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a third connection bore connected with the first consumer
control chamber; and

a housing comprising a lower housing part and an upper
housing part, the lower housing part comprising the
connection sleeve, the first connection bore, the second 5
connection bore, and the third connection bore, and the
lower housing part being arranged in an interlocking
manner or in a force-fitting manner in the upper housing
part,

wherein, the valve element is configured to abut against the
first valve seat in a first position so as to form a connec-
tion between the first connection bore and the third con-
nection bore, and to abut against the second valve seat in
a second position so as to form a connection between the
third connection bore and the second connection bore,

the bearing bush for the armature is provided in a part of the
connection sleeve facing the core, and

the first valve seat and the second valve seat are each

arranged in an opposite part of the connection sleeve 20

facing away from the core.
2. The fluid pressure reversing valve as recited in claim 1,
wherein the first valve seat is provided as a first bush element
and the second valve seat is provided as a second bush ele-
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ment, and the first bush element and the second bush element
each comprise chamfered abutment surfaces directed towards
the valve element.

3. The fluid pressure reversing valve as recited in claim 1,
wherein at least one of the first bush element and the second
bush element is offset backward with respect to the third
connection bore.

4. The fluid pressure reversing valve as recited in claim 1,
further comprising a tube element and a valve interior,
wherein the armature is hollow and is connected with the
valve element via the tube element so that the valve interior
has a pressure prevailing at the second connection bore.

5. The fluid pressure reversing valve as recited in claim 4,
wherein,

the armature, the tube element and the valve element are

provided as multiple parts, and

the tube element is pressed into the armature.

6. The fluid pressure reversing valve as recited in claim 1,
wherein,

the valve element has an effective surface and the armature

has an effective surface, and

the effective surface of the valve element being smaller or

larger than the effective surface of the armature.
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